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Poultry-Specific Biomarker Quantitative peR Analytical Summary
Novembe 3, 2007

Overvew:

The objecive of ths project was to quatify the numer of poultr-specific Brevibacteria
biomaker gene copies contaed in water, soiL, and/or litter samles using quatitative polymere
cha reaction (qPCR). Table 1 describes the saple matr and the condition of the samles upon
arval to the analytcal laboratory. 

Table i. Descrotion of samoles and volume or mas filterd for DNA extrction.
Matrl:/ Condition Volume FUtered (mL) or

Sample m Date Sampled Received/Observations Mass Extracte (g

FAC03-7-6-06 Litt-6-06 Cold/sealed bag 0.35 g

FAC09-8-31-06 Litt/8-3l-06 Cold/sealed bag 0.22 g

F AC02-6-2 I -06 Litter/6-21-06 Cold/sealed bag 0.24g

F AC08-8- I 5-06 Litter/8-15-06 Cold/sealed bag 0.26g

FAC04-7-12-06 Li tterl7 -12-06 Cold/sealed bag 0.26 g

F ACO 1 0-9-22-06 Litter/9-22-06 Cold/sealed bag 0.2g

FAC07-8-3-06 Li tter/8- 3-0 Cold/seaed bag 0.39 g

FAC05-7-13-06 Litterl7 - I 3-06 Cold/seaed bag 0.35 g

FAC06-7-20-06 Litterl7 -20-6 Cold/seaed bag 0.27g

LA6A2-6-14-06 Soi1l6-14-06 Cold/seaed bag 0.24g

LA61J2-6-15-06 Soi1l6-15-06 Cold/seaed bag 0.24g

LA6B2-614-06 Soi1l6- i 4-06 Cold/seaed bag 0.23 g

LAL13C2Q-7-7-0 SoiJ7 -7-06 Cold/sealed bag 0.24g

LA 14C2-7 -10-06 Soi1l -10-06 Cold/sealed bag 0.58 g

LAI4C2Q-7-IO-06 Soil7 -10-0 Cold/seaed bag 0.51 g

LA13C2-7-7-06 Soi1l-7-0 Cold/sealed bag 0.35 g

LA16C2-7-18-06 Soi1l7 - 18-06 Cold/sealed bag 0.35 g

LA5C2-612-06 Soi1l6- i 2-06 Cold/sealed bag 0.25 g
i

LA8B2-6-21-06 Soilf6-2 1-06 Cold/sealed bag 0.26 g

LAI4B2-7-10-06 Soi1l7-10-0 Cold/sealed bag 0.58 g

LA9D2-6-22-06 Soi1l6-22-06 Cold/sealed bag 0.25 g

LA 7B2-620-0 Soi1l6-20-06 Cold/sealed bag 0.25 g

LA13A2-7-6-06 Soi1/ -6-06 Cold/sealed bag 0.27 g

LAI 7C2-7-1 8-06 Soil7 - 18-06 Cold/sealed bag 0.71 g

, LA17C2Q-7-18-06 Soi1l-18-06 Cold/seaed bag 0.62g

LA141J2-7-10-06 Soil7 - i 0-06 Cold/seaed bag 0.63 g

LAL8A2-6- i 9-06 Soilf6- i 9-06 Cold/sealed bag 0.7g
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Matr Condition Volume Fßtered (mL) or
Sample ID Date Sampled Received/Observations Mass Extracted (g

LASlJ-6-20-06 Soilf6-20-06 Cold/sealed bag O.26g

LAL17A2-7-10-06 Soi1l7 - i 0-06 Cold/sealed bag 0.68 g

LA 7lJ-6-29-06 SoiIJ6-29-06 Cold/sealed bag 0.24g

LAL9 A2-6-22-06 Soill6-22-06 Cold/sealed bag 0.26g

LAL5A2-6- 13-06 Soil6- i 3-06 Cold/sealed bag 0.35 g

LAL 7C2-6- 19-06 Soil6-19-06 Cold/seaed bag 0.25 g

LAL9B2-6-22-06 Soil6-22-06 Cold/sealed bag 0.25 g

LAL13D2-7-6-6 Soilf -6-06 Cold/sealed bag 0.24g

LA 7 A2-6-20-o6 Soi1/6-20-06 Cold/sealed bag 0.24g

LAL 1602-7- 18-06 SoiI/7-1S-06 Cold/seaed bag 0.52 g

LAL5B2-6 1 2-06 Soil6- 12-06 Cold/seaed bag 0.25 g

LAI2A2Q-7-6-06 Soil7-6-06 Cold/seaed bag 0.27 g

LAL12D2-7-7-06 Soil7-7-0 Cold/seaed bag 0.24g

LALI 6-SP2-7- 18-06 Watecl7-18-06 Coldlottle inta 100 mL

EOF -SPFU~O 1 0-5-9-06 Water/5-9-0 Coldltte inta 40mL

EOF-SPFU~ i 7 A-01-5-1-o6 Watr/5-I-06 Coldlotte inta 30mL

EOF-SPFU~023-6-1S-06 Wate/6-18-06 Coldlotte inta 25mL

; EOF-SPRE073B-6-18-06 Wate/6-18-06 Coldltte inta 10mL

EOF-SPRE06-5-4-06 Water/5-4-06 Coldlottc inta 50mL

EOF -SPFU~S3E-Ol-429-o6 Wate4-29-06 Coldlotte inta 30 in

EOF-SPRE60-0 1 -4-29-06 Wate/4-29-06 Coldlotte Inta SOmL

SPREAD023-425-0 Wate/4-25-06 Coldlotte Inta 40mL

EOF-I-6-17-o6 Wate/6-17-06 Coldlottle intact 100 mL

EOF-SPRE053G-S-406 Water/5-4-06 Coldlotte inta 100mL

EÄF-SPRE048-5-9-06 Wate/5-9-06 Coldlotte inta 100 mL

SPREAD029-425-06 Wate/4-25-06 Coldlotte intac 100 mL

SPRE36-425-06 Wate/4-25-06 Coldltte intat 100 mL

EOF-SPFUAD-07 i -5-9-06 Water/5-9-o6 Coldlotte intact 150 mL

EOF-SPRE-065-5-4-0 Water/5-4-o6 Coldlotte Intact 100mL

EOF -Q2-6- i 7-06 Wate/6-17-06 Coldlotte Inta 50mL

EOF-26-6-8-05 Water/6-S-05 Coldlottle intact 500 ml

\ EOF-17-6-8-05 Wate/6-8-oS Coldlttle intact 500 mL

EOF-222-413-07 Water/4-13-07 Coldlotte intact 20mL

GPGW-lSJl-6-26-07 Wate/6-26-7 Coldlotte intact 20mL

GPGW-20-6-11-30-06 Water/I 1-30-06 Coldlottle intact 50mL

GPGW -48-7-12- 1-06 Water/12-1-06 Coldlottle intact SOmL

GPGW-I0--11-30-06 Water/11-30-06 Coldlotte intact 50mL
--
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Matrix Condition Volume Fßtered (mL) or
Sample ID Date Sampled Received/Observations Mass Extrcted (g)

GPGW-40-6-27-07 Water/6-27-07 Coldlotte intact 15 in

HFS22-EVE A-5- 10-06 Water/5- I 0-06 Coldlotte intact 150mL

HFS04BF2-01-8- 1-06 Water/8-I-06 ColdJotte intact 500 mL
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Methods:

DNA Exratin. For soil and/or litter samles, DNA was extrcte from 0.25 g of soil or litt using
the FasNA~SPIN~ Kit for soil protocol. For sudce water shpped to the laboratoiy, between 100 and
1,000 mL of grundwate was fiterd thugh a Supor-200, 0.2 J. filter. The filters were frozen at -80°C
and then shattred. Next, each saple tube was amened with 2 mL of DNA-free water, vortxed vigorously
for 15 minutes, and the liquid volume was paritione into DNA extron tube. DNA extrctons were
performed using the FastlNA~SPIN~ Kit for soil accordng to the maufactu's instrons. All DNA
extrons were cleaned using an etol precipitation method. Communty DNA was eluted in nuclease

fr water (50 iiL) and stored at -20°C.

Amplification of BlicterÏl The PCR was used to amplify nealy fu-lengt L6S rDNA genes frm
Bactera. Each 25-¡. PCR reaction included i X PeR buffer, 1.5 mM MgCli, 0.5 ¡i each 8F forward and
907R reverse prier, i u/50u Taq DNA polymere, 0.2 mM dN, i ¡. template DNA, and 20 ii
molecular-grde wate. Amplification was peormed on a MJ Researh Peltier Graent thermocycler using
the followig regime: 94°C (5 mi) followed by 30 cycles of 94°C (1 min), 53.5°C (i mi), and noc (i mi,

50 sec). The reaction was fihed with an addtiona 7 minues at noc. PeR product were examed by
ultrviolet (U light in a 1% agarose gel stained with etdium bromide to conf specificity of the
amplification reactions.

Sepharose Cleanup. Any saple not amplifyg in the PCR was proessed though a Sephaose

CL-4B (Sigma-Aldnch) size exclusion gel chromatography cleanp. Bnefly, the micro-bio spin columns
(Bio-Rad) were packed with sterile Sepharse CL-4B and waed with Tns-HCl bufer (pH 8). The sample
was added to the packed gel colum and eluted by sping in a micro-centrfuge.

Detectn of a Poultr Specifc Brepibøcteriii Biomarker. Th qPCR methods for assessing the L6S

rRNA gene are ver sensitive in detecting specific DNA frgments. The detecon limt for the metods used
is appximtely 6 gene copies per ¡. of the DNA extron. Biomaer DNA was cloned into a plamid
and was used as th souree of the quatitative stada usd in the anlysis. Plasmid DNA contag th
taet L6S rRNA gene frm the poultr-specific Brevibactera biomarker was pured and quatified
fluorometrcaly. Based on the knwn size of the plasmid and insert DNA concetrtions were converted to
inert copy number. A dilution seres spanng seven orders of mablde was generated using known
concetrtions of each plasmid. Amplification and detection of the DNA wa performed using the MJ
Cbrmo-4 System. The accetace criterion for the stadad cure is a liear R 2 value of grater th 0.995.

To determe qPCR results, sample DNA diluted to a final concentrtion of 15 ng/5 iiL DNA was
combined with followig reagents to reaeh a fial concentrtion of 1X SYBR Green Master Mix and 0.5 ii
157F and 727R primer and water to reach 20 ii an 5 ii, respectively, of diluted samle DNA
Amlification was pedonned on the MJ Research PTC-2004 thermocylcer using the followig regime: 50°C
(2 min), 95°C (15 mi), 40 cycles of 95°C (30 sec), 60°C (1 min), plate read and 50°C (5 min). The melting
cure was deteed using the followig protocol: heat from 60°C to 90°C, by 0.3°C increments, holding
for 5 seconds before reading the fluoresence of the sales. Neste qPCR results were deteimned by

purfyg the PCR products using the QlAck PCR Pufication Kit, as per the maufactuer's protocol,
and then ru the purfied sales though qPeR. as descnbed above.

QAQC Requiements To detee if and wher potetial contation or intederence occd
durg sample processing, positives and regent bla or negatives and matr spikes of the PCR and qPCR
saples were prepar. A positive contrl consistig of pure DNA (kown to amlify by specc DNA
pri) was used for the PCR and qPCR procedure. A matr spike consisting of pure DNA (kown to
amplify by spific DNA primers) was used for the PC and qPCR procedur. Negative contrls consisted of
water-only blank for the PCR and qPCR procure. The qPCR reactions were ru in triplicate for each

sale to detene the reproducibilty of the method.
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